Mixed-stock analysis is now used routinely by many fishery management agencies. A recent article by Tyler Dann (Alaska Department of Fish and Game) and co-workers reports realtime estimates of mixed-stock components in the annual test fishery across Bristol Bay at Port Moller. Tissue samples of Sockeye Salmon a r e f l o w n t o t h e G e n e C o n s e r va t i o n Laboratory in Anchorage, analyzed for single nucleotide polymorphisms (SNPs), and used to identify fish from particular populations. This information is used by both fishery managers to open and close fisheries and by commercial fishermen to choose fishing locations.
The start of fishery genetics has roots, first in the development population genetic theory in t h e 1 9 2 0 s a n d 1 9 3 0 s , t h e n i n t h e development of laboratory techniques to measure genotypic diversity. In the late 1960s, Fred Utter, then at the Bureau of Commercial Fisheries (now NOAA Fisheries), wa s o n e o f t h e f i r s t t o u s e p r o t e i n electrophoresis to study natural populations of fishes, a technique being applied to the study of genetic diversity in fruit flies. Fred quickly grasped the usefulness of electrophoretic surveys to management of commercially harvested species such as Hake, Pollock, and Herring. The technique turned out to be especially useful for salmon. Early surveys of 'allozyme' variability among populations of Pacific salmon spawning in the rivers and streams in the Pacific Northwest s h o w e d s t r o n g d i f f e r e n c e s b e t w e e n populations, often between populations in the same river drainage. These results confirmed the ideas of many salmon biologists that salmon homed to their natal spawning areas to spawn, after long ocean migrations. Since most populations of salmon were genetically distinct, Fred reasoned that it might be possible to identify the population components as salmon traversed marine harvest areas on their way to spawning grounds. The identification of run components could be used by fishery managers to protect small populations from the detrimental effect of harvest. George Milner, one of Fred's graduate students in the mid-1970s, set about using m a x i m u m l i ke l i h o o d t o e s t i m a t e t h e population components of a mixed-stock fishery. Several of Fred's students set about using George's FORTRAN program to understand local fisheries. The first published account of genetic mixed-stock methods dealt with Sockeye Salmon populations in Cook Inlet, Alaska. The population baseline for this study was not large, so it was uncertain how accurate the mixed-stock analysis would be. The 'ancestral' mixed-stock computer program was written on computer cards that could only be read by a large main-frame computer and used a tremendous amount of computer processing time. But subsequent studies of Cook Inlet Sockeye Salmon populations using a greater number of allozyme markers and more sophisticated versions of mixed-stock analysis confirmed the results of the earlier study.
Continued on page 5
Mixed stock analysis and fishery management The AFS magazine "Fisheries" provides a great forum for the Genetics Section to periodically inform our fellow fisheries professionals of the uses of genetic methods in aquatic resource management and conservation. In this context, Marissa Jones, a graduate student at the University of Washington, School of Aquatic and Fisheries Sciences, authored a great overview of environmental DNA in the July issue of Fisheries, 38 (7): 332-333. I encourage you to read Marissa's article on eDNA.
It is written with non-geneticists in mind and summarizes the technique and various applications in a brief page and a half. Next up?
Look for a report on parentage based tagging by Wes Larson, also from UW SAFS.
Genome 10K Workshop and Conference:
The Great Challenge of Fish Genomes I presented our current research of sequencing the American Eel (Anguilla rostrata) genome at the Genome 10k Workshop and Conference in Fort Lauderdale, FL that occurred April 2 4 -2 8 , 2 0 1 3 . G e n o m e 1 0 k ( https://genome10k.soe.ucsc.edu/) is an international initiative to coordinate and facilitate the sequencing, assembly and annotation of the genomes of 10,000 species of vertebrates. This is a mammoth goal, but al so real i sti c gi ven the traj ectory of s e q u e n c i n g t e c h n o l o g y. C u r r e n t l y t h e bottleneck of progress is not in the sequencing volume; you can get the raw data for 10 salmon sized genomes on a single sequencing lane; but instead it is the assembly of these short reads of 100-200 base pairs into a genome which is typically billions of base pairs. For many fish genomes, this is not unlike a 30 million piece jigsaw puzzle without the benefit a reference image of the completed picture. It was the consensus at the conference the fish genomes are particularly difficult to assemble compared with birds and mammals. However, since fishes are the most diverse, as well as the mother of all vertebrates (phylogenetically all vertebrates are technically in the same clade as fishes), they represent the largest thrust of the genome 10k effort.
Scott A. Pavey, Postdoctoral Fellow at the B e r n a t c h e z L a b , U n i v e r s i t é L a v a l , 418-265-3456, scott.pavey.1ulaval.ca Fred Utter's original vision for the use of genetic markers in fishery management has grown far beyond its original application to regional fishery problems. Joint data bases for species that straddle international boundaries have been developed to help manage the interceptions of salmon in one country migrating to another to spawn. For example, mixed stock analysis is routinely used in the Yukon River and in transboundary rivers in southeastern Alaska. Genetic markers are also used by European countries for tracing food products, for enforcement, and for fishery m a n a g e m e n t .
[ h t t p s : / / fishpoptrace.jrc.ec.europa.eu/]. However, the development of new molecular markers is not over. High throughput sequencing will give us better insights into the basis for adaptation that are not possible with 'neutral' markers. The Stevan Phelps Award has been given since 2000 in memory of Stevan Phelps, an early student of Fred Allendorf's at University of Montana. In the mid-1970s Stevan pioneered the establishment of population genetics laboratories in state fish and wild agencies (such as the Washington Department of Fish and Wildlife where he worked until 1999). He was instrumental in establishing the first consortium of state, federal, and university genetics laboratories along the West Coast that helped standardize rapidly developing techniques and allele and locus designations so that agencies could share data and analyses. Under his leadership genetic analyses became an accepted part of salmon management.
I am especially pleased with the choice of this paper this year because it brings together in an innovative way landscape genetics and study of patterns of historical gene flow with analyses of contemporary natural stray rates -two issues that are often studied separately but that Stevan would have seen as essential to combine to make good management decisions. 
James E. Wright Award
We are pleased to announce the two winners of this year's James E. Wright award, which facilitates graduate student travel to the annual AFS meeting. Cassidy Hahn is a Ph.D. student at West Virginia University. She will be giving an oral presentation at the meeting in Little Rock on the effects of contaminants on gene expression endpoints in Great Lakes fishes. Darren Wood is a M.S. student at West Virginia University. His oral presentation at the meeting will be on the effects of culverts on the genetic diversity of brook trout. Be sure to congratulate our winners at the upcoming meeting! 
